Interactions of the narcotic l-alpha-acetylmethadol with human cardiac K+ channels.
l-alpha-acetylmethadol is a long-acting narcotic analgesic that is used in the treatment of opiate addiction. However, the drug has been associated with cases of QT interval prolongation and ventricular arrhythmia. To understand the mechanism underlying these clinical findings, we examined the effects of l-alpha-acetylmethadol on the cloned human cardiac K(+) channels HERG (human ether-a-go-go-related gene), KvLQT1/minK and Kv4.3. Using patch clamp electrophysiology, we found that l-alpha-acetylmethadol inhibited HERG channel currents in a voltage-dependent manner displaying an IC(50) value of 3 microM. The major active metabolite of l-alpha-acetylmethadol, noracetylmethadol, inhibited HERG with an estimated IC(50) values of 12 microM. l-alpha-acetylmethadol had little or no effect on Kv4.3 or KvLQT1/minK K(+) channel currents at concentration up to 10 microM. We conclude that the proarrhythmic effects of l-alpha-acetylmethadol are due to specific blockade of the HERG cardiac K(+) channel and that its active metabolite noracetylmethadol may provide a safer alternative in the treatment of opiate addiction.